Doxorubicin represses CARP gene transcription through the generation of oxidative stress in neonatal rat cardiac myocytes: possible role of serine/threonine kinase-dependent pathways.
Doxorubicin (Dox), an anthracyclin antineoplastic agent, causes dilated cardiomyopathy. CARP has been identified as a nuclear protein whose mRNA levels are exquisitely sensitive to Dox. In this study we investigated the molecular mechanisms underlying the repression of CARP expression by Dox in cultured neonatal rat cardiac myocytes. Dox (1 micromol/l)-mediated decrease in CARP mRNA levels was strongly correlated with BNP but not with ANP mRNA levels. Hydrogen peroxide scavenger catalase (1 mg/ml) but not hydroxyl radical scavengers dimethylthiourea (10 mmol/l) or mannitol (10 mmol/l) blunted the Dox-mediated decrease in CARP and BNP expression. Superoxide dismutase inhibitor diethyldithiocarbamic acid (10 mmol/l), which inhibits the generation of hydrogen peroxide from superoxide metabolism, attenuated the repression. PD98059 (MEK1 inhibitor, 50 micromol/l), SB203580 (p38 MAP kinase inhibitor, 10 micromol/l), calphostin C (protein kinase C (PKC) inhibitor, 1 micromol/l), non-selective protein tyrosine kinase inhibitors genistein (50 micromol/l) or herbimycin A (1 micromol/l) failed to abrogate the downregulation of CARP and BNP expression by Dox. In contrast, H7 (30 micromol/l), a potent inhibitor of serine/threonine kinase, significantly blocked Dox-mediated downregulation of CARP and BNP expression. Transient transfection of a series of 5'-deletion and site-specific mutation constructs revealed that M-CAT element located at -37 of the human CARP promoter mediates Dox-induced repression of CARP promoter activity. These results suggest that a genetic response to Dox is mediated through the generation of hydrogen peroxide, which is selectively linked to the activation of H7-sensitive serine/threonine kinase distinct from PKC and well characterized mitogen-activated protein (MAP) kinases (ERK and p38MAP kinase). Furthermore, our data implicated M-CAT element as a Dox-response element within the CARP promoter in cardiac myocytes.